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Kick out the reticulons to close the envelope
The nuclear envelope reforms when tube-forming reticulons are ejected from chromatin-associated 
ER tubules, say Anderson and Hetzer.
The nuclear envelope was once thought to disintegrate into vesicles during mitosis, but growing 
evidence suggests it is absorbed into the endoplasmic reticulum. Recent in vitro experiments by these 
authors have shown that, at the end of mitosis, ER tubules surround chromatin and gradually fl  atten 
out to form the nuclear envelope.
To test if the same process occurs in vivo, the authors tagged ER proteins, envelope proteins, and histones 
with fl  uorescent dyes. Chromatin remains free of ER membrane through metaphase, but by telophase, ER 
tubules started to attach to the chromatin, the authors showed. Once a few tubules were immobilized, more 
tubules slid into place alongside them, eventually coating the entire surface of the chromatin. As the nuclear 
envelope reformed, the ER tube-forming protein, reticulon, was cleared from the chromatin-associated 
membrane and collected in the surrounding ER tubules. The clearance of reticulon, which induces mem-
brane curvature, coincided with fl  attening of the nuclear envelope.
From the onset of anaphase, complete closure of the NE took ∼10 min. Ejection of reticulons from 
the tubules was rate-limiting because overexpression delayed closure, and knockdown hastened it. 
“Formation of the nuclear envelope from tubular endoplasmic reticulum requires massive reorganiza-
tion,” says PI Martin Hetzer, “so it’s not too surprising that reticulons create a bottleneck as they are 
cleared.” These results appear to clinch the case for the ER as the source of the nuclear envelope. RR
Anderson, D.J., and M.W. Hetzer. 2008. J. Cell Biol. doi:10.1083/jcb.200805140.
Better binding with a ﬂ  ick of the tail
When RCC1’s tail gets between it and chromatin, it gets a little help from its partner, Ran, to move 
the tail aside, according to Hao and Macara.
RCC1 is a chromatin-binding protein essential for chromosome condensation, mitosis, and nuclear 
envelope assembly, and is also the only known exchange factor for the all-important Ran GTPase. 
RCC1 is shaped like a doughnut with a tail. Both parts of the protein have been implicated in 
chromatin-binding—removal of either portion weakens, but does not prevent, chromatin binding—
which suggests a synergy between doughnut and tail, but the mechanistic details have been lacking.
Binding of Ran to one side of the doughnut prompts the other side to bind chromatin, but because 
the doughnut is a rigid structure, Ran binding cannot simply induce an allosteric change in its shape. 
The authors thus looked more closely at the tail’s potential function. Without the tail, RCC1 lost its 
ability to bind to DNA, but, surprisingly, bound more strongly to histones. This suggested that the tail 
might, at times, obstruct the protein’s histone binding site.
The authors attached FRET fl  uorophores to both tail and doughnut, and found that when Ran was 
added, FRET effi  ciency dropped, in keeping with a movement of the tail away from the body of the 
protein. The authors propose that “Ran binding swings the tail outward, exposing the belly of the 
doughnut where histones bind, while moving the tail closer to the DNA.” In keeping with this model, 
RCC1 bound to both DNA and histones more strongly in the presence of Ran. RR
Hao, Y., and I.G. Macara. 2008. J. Cell Biol. doi:10.1083/jcb.200803110.
Vesicles roar, and don’t collapse
Hormone-containing vesicles open wide, then shut again without collapsing into the plasma 
membrane, say Llobet et al.
The phrase “kiss and run” is used to refer to the retrieval of a whole vesicle back into the cell after 
fusion with the plasma membrane. Although kiss and run occurs in fast fusion vesicles, where the 
pore opening is very small, slow fusion vesicles, which open wide, were thought to collapse into the 
plasma membrane. To get a closer look at vesicle dynamics, the authors turned to interference 
refl  ection microscopy (IRM), which allows direct visualization of membrane defl  ections of as little as 
ten nanometers. They attached adrenal chromaffi  n cells—a favorite model cell type for vesicle release 
studies—to a coverslip, and watched as individual vesicles fused with the plasma membrane. Each 
fusion event caused a deformation of the membrane, visible as a bright spot due to a change in the 
distance between membrane and coverslip.
The authors showed that each spot on the surface quickly brightened, in keeping with a dilation of 
the vesicle mouth after fusion, and then gradually dimmed. “We call it ‘roaring,’” PI Leon Lagnado 
Knockdown of reticulon (bottom) 
speeds formation of the nuclear 
envelope, indicated here by a smooth 
membrane around chromatin (red).
When Ran binds to RCC1 (right), 
FRET (yellows and reds) decreases as 
chromatin binding increases.
Vesicles fusing with plasma 
membrane in adrenal chromafﬁ  n 
cells show up as bright spots with 
interference reﬂ  ection microscopy.